ABSTRACT / During the last 200 years, many rivers in industrialized countries have been modified by canalization. In the last two decades, the philosophy of river management has changed considerably, and restoration of ecological integrity has become an important management goal. One appealing restoration approach is to create "river widenings" that permit braiding within a limited area. This study presents a new and efficient framework for rapidly assessing such widening projects and offers a novel method to comparing restored sites with near-natural stretches (stencil technique). The proposed framework evaluates spatial patterns of riparian habitat types using landscape metrics as indicators. Three case studies from river restoration (river widening) in Switzerland are pre- sented for demonstration purposes.The method compares restored sites with prerestoration conditions and near-natural conditions, which are assumed to represent the worst and best case states of a river system. To take into account the limited spatial extent of the restored sites, the so-called "stencil technique" was developed, where the landscape metrics of the near-natural reference sites are calculated for both the entire study area and smaller sections (clips). The clips are created by using a stencil that has the exact shape and size of the restored area (random windowsampling technique). Subsequently, the calculated metrics for the restored sites are compared to the range of values calculated for the near-natural data subset. Our studies show that the proposed method is easy to apply and provides a valid way to assess the restoration success of river widenings. We found that river widenings offer real opportunities for establishing riparian habitats. However, they promote mainly pioneer successional stages and the habitat mosaic of the restored section is more complex than at the near-natural reference sites.
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These measures seek to m1m1c natural patterns and processes and, thus, return the fluvial ecosystem to a close approximation of its condition prior to canalization. Despite the increasing number of river restoration projects, postproject evaluation has generally been neglected (Kondolf and Micheli 1995) . Presumably, the reasons for this are limited financial resources and the lack of evaluation schemes that are efficient and easy to apply. Where postproject evaluation has been undertaken, it has concentrated on in-stream characteristics like channel geomorphology and channel wildlife (Brunke 2002; Downs 2001; Gilvear and others 2002; Henry and others 2002; Thomson and others 2001) and largely disregarded the adjacent riparian landscape. Thus, the purpose of our study was to establish a framework for rapidly assessing restoration projects that aim to restore riparian landscapes, including (semi) terrestrial habitat types (riparian zone).
The specific aims of the study are as follows: ( 1) to develop a powerful and efficient method to assess the improvements achieved by the restoration measures in comparison with regulated and near-natural conditions; (2) to identify easily surveyed indicators that appropriately reflect landscape functions and pro-
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Restoration Success of River Widenings cesses, and (3) to determine whether river widenings are suitable for re-establishing riparian zones. Three case studies of river restoration projects are presented for demonstration purposes.
Case Study Sites
In the case studies, we analyzed three river restoration projects (river widenings) in Switzerland (see Figure 1 ). All river widenings are about 5 ha in size. The first site is located at the Emme River in the community of Aefligen in the northwestern part of Switzerland; the second and third sites are both located in the southern part of Switzerland along the Moesa River near the villages of Grano and Lostallo. Both rivers have been greatly affected by human activity, mainly through canalization. Restoration along the Emme River started around 1991. Embankments were removed on both sides and the channel was widened from 30 m to 85 m over a length of about 500 m. After widening, groins were installed every 35-50 m to protect the banks. At Grano (Moesa site I), the restoration work started in winter/spring 1999. The forests on both sides were cleared over a length of up to 600 m and the river bed was widened by up to 50 m. To allow for undisturbed, hydrogeomorphic processes, no bank protections were installed, except at the downstream end of the widening. The river widening at Lostallo (Moesa site II) was undertaken in 1997. As part of the restoration project, the right embankment was relocated to allow the channel to be widened from 20 m up to 85 m. The relocated dam was protected by groins. Excavation material was used to build banks (1 m high) in the channel.
The Sense river near Plaffeien and the Maggia near Someo (see Figure 1) were selected for natural reference, as there has been little or no human impact on their hydrogeomorphic processes. Both sites belong to the most natural floodplains found in Switzerland (Gallandat and others 1993) . The restored sites and corresponding near-natural references can be seen at a glance in Figure 2 . Information on the abiotic conditions at each site is given in Table 1 .
Methods and Database

Selection of Case Study Sites
As restoration is intended to return an ecosystem to a close approximation of its condition prior to disturbance, information about the pristine status is needed
for comparison as part of the evaluation process. How can we obtain this information? Historical data are often rather poor. If historic sources are available, they need to be interpreted with a source-critical approach (Biirgi and Russel 2001) . However, this is too timeconsuming to be implemented into a rapid assessment scheme. Instead, we can use data from present natural or near-natural sites as references for the evaluation of restoration measures (Milner 1996) . To be suitable as a reference, the abiotic conditions of the near-natural reach must be similar to those found at the restoration site. Table 1 presents a set of criteria that are useful for selecting reference sites. They include biogeographical as well as geomorphological and hydrological properties. We also investigated the regulated status, which is the status before restoration took place. This allows us to evaluate the improvements achieved by the restoration process. Hence, two reference situations were chosen, as we presumed that the near-natural and the regulated reaches would define the boundaries for the "best" and "worst" conditions, respectively, and that the restored sites would be located somewhere between these extremes (Downs 2001) .
Habitat Maps
Information on the riparian landscape (diversity and configuration of habitat types) was obtained by analyzing stereo pairs of photographs (1:5000 Color Infrared [CIR] ) for the restored sites and for the nearnatural reaches. To correct for any distortion found in a normal aerial photograph, we converted all images to orthophotos, using Erdas Imagine 5.1 (Leica Geosystems). The prerestoration, regulated situation was reconstructed with maps and photographs provided by the local authorities. Information about vegetation height and vegetation cover was added to document the variety of structural features and different successional stages present within the floodplains. Table 2 Figure 2. Study design and study sites: comparison of the restored sites (river widening) with the situation prior to restoration (regulated reference) and with near-natural conditions (near-natural reference) to assess restoration success.
gives detailed information about the habitat types that were distinguished. The interpretation was verified in field surveys to avoid misleading results due to misinterpretation, especially of vegetation height. Digital vector maps of habitat cover were produced in Arc View 3.3 GIS (Global information System) with a minimum patch size of 50 m 2 • The spatial resolution, scale, number of classes ,and accuracy of data processing markedly influence the subsequent metrics calculation (Blaschke and Petch 1999; Frohn 1998; Riitters and others 1995) . Thus, a clear and standardized method for the mapping process must be applied to minimize biases arising from the mapping. For the calculation of the landscape metrics, the vector maps were transformed into raster maps (grid size= 1 m 2 ). Depending on the resolution, patches can be split or merged by the algorithm when converting from vector format to raster format. Hence, it was necessary to carefully check the resulting raster maps for accuracy and artifacts. Errors resulting from the conversion process were reversed manually before the landscape metrics calculation.
Landscape Metrics
Landscape metrics were calculated to compare the landscape pattern of the restored sites with those of the regulated and the near-natural site. Landscape metrics quantify landscape composition and configuration (spatial arrangement). This allows us to assess whether (and how much) the landscape pattern had shifted toward near-natural conditions. The heterogeneity of landscape matrices and the structure of specific boundaries in landscapes determine the movement of organisms, materials, and energy (Pickett and Cadenasso 1995) . Hence, landscape metrics can be interpreted as surrogates for the (inner) organization of a system, which reflects landscape functions and processes (Forman and Godron 1986; Miller and others ters and others 1995). Landscape composition is quantified by the number and proportion ofland-cover types, whereas landscape configuration can be summarized as the spatial arrangement of patches, the number and size of patches, the occurrence of edges, and the patch compaction (Herzog and others 2001; Lausch and Herzog 2002; Li and Reynolds 1994; Riitters and others 1995) . These studies show that a small set of metrics suffices to capture the principal properties of the landscape under consideration. This small set of metrics, however, could differ depending on the restoration types (e.g., woodland restoration, river restoration, and mire restoration). Our selection of metrics is based on the studies of Herzog and others (2001) , Lausch and Herzog (2002) , Li and Reynolds (1994) , Riitters and others (1995) , and our own theoretical considerations, with the focus on key features of riparian landscape pattern and their restoration (Table 3). We reduced the number of metrics to the most significant ones and a correlation analysis was performed to ensure that the metrics were relatively independent (Pearson correlation coefficient :. :;; 0.46).
The raster version of PatchAnalyst (Elkie and others 1999) was used for the landscape metric calculations. For each site, the selected landscape metrics were computed at the landscape level. The area covered either by water or bare gravel depends on the water level. To avoid artifacts caused solely by varying water levels, we treated water and bare gravel bars as a single, combined habitat type named "amphibious."
Because we suspected that there might be differences between the calculation at the landscape level and at the level of habitat types (class level), we calculated the metrics for gravel bars with pioneer vegetation, which are of special interest from a conservation point of view.
We were also interested in finding out how far the present river widening deviates from the prerestoration status before and from a near-natural status. For comparison, we used the City Block Distance, also called the "Manhattan" metric. This metric compares two cases, i and j, and is the sum of the distances on each variable, defined as follows (see also http:/ /www.clustan.com/ general_distances.htrnl):
Lkwijk where x;k is the value of variable k in case i and wiJk is a weight of 1 or O depending on whether or not the comparison is valid for the kth variable (if differential variable weights are specified, it is the weight of the kth variable). The Manhattan metric aggregates the individual metrics into a single figure, which allows the restoration measure to be rated on a scale of naturalness running from radically altered (canalized) to nearnatural.
Data Subset Clips
General considerations. An evaluation of restoration projects should be conducted in two steps. First, the restored area should be compared with the regulated reference to detect any changes in the landscape patterns due to the restoration process. Second, and this is important, the restored area and a near-natural reference should be compared to see if the restored area matches the patterns inherent to a natural system. If significant differences are found, the different sizes (spatial extents) of the areas under investigation should be considered, because the spatial extent of the map (window size) has been shown to considerably influence the values of landscape metrics (Hunsaker and others 1994; Qi and Wu 1996; Turner and others 1989) , especially those relating to patch complexity (Saura and Martinez-Millan 2001) . Therefore, caution is necessary when comparing areas of different size. The influence of area size can be reduced either by calculating the metrics on the basis of a standard unit area (Freeman and others 2003) (but this cannot be The number of organisms can be a function of patch shape (Hamazaki 1996 done for every metric) or by comparing the restored sites with a subset of near-natural areas of the same size and shape as the restored sites. The latter approach is the one we used in this study. This approach is similar to the random window-sampling technique used in studies of habitat selection in wildlife ecology (Mladenoff and others 1995; Potvin and others 2001; Ripple and others 1991). Instead, however, of using a square window, we created a mask of the same shape and size as the restored area to produce a data subset of comparable size from the near-natural reference sites. For the near-natural data subsets, the mean/median and range were calculated for each selected metric and compared with the values obtained from the restored/ regulated sites. The statistical analysis was conducted with SPSS 11.0 for Windows. Subset generation. A size-and shape-matched stencil ("window") of the restored area was produced by means of the GIS. This stencil was used to cut out the subset of the habitat map of the natural reference using the clip function in ArcMap 8.1 (see Figure 3) . The stencil was positioned on the habitat maps with stencil centroids at randomly selected grid points on a 50-m 2 grid. Only those grid points that allowed a complete overlap between the stencil and the natural reference habitat map were used. The orientation of the stencil followed the mean stream direction. If a landscape patch was truncated by the edge of the stencil, the portion of the patch within the stencil was included to ensure that the sample unit was constant. Sampling with overlapping was allowed, facilitating the representation of all the landscape patterns that occur under near-natural conditions (Potvin and others 2001) . The number of clips needed within a subset depends on the variability of the metric values within the subset. The clipping process proceeded until the additional variability obtained approached zero
. As the data were not normally distributed, the standard deviation and variance could not be used to describe the variability. Instead, we calculated the variability as half of the interquartile range (IQR) as a percentage of the median (M): Lamprecht 1992) . Based on Li V, the variability analysis showed that a sample size of 12 random windows ensured that the variability was stable [ ( except for MPI at the site of Lostallo (Moesa)]. Consequently, we used a set of 15 clips for the following investigations.
Results
Comparing the Entire Study Areas
Regarding the landscape composition, we found a good match between the habitat types in the restoration sites and in their corresponding near-natural reference sites (see Table 4 ). Solely, site I at the Moesa had only four habitat types in common with the nearnatural reference. The restoration measures at the Emme River and Moesa site II have led to considerable improvements and more natural conditions with respect to the patch richness and number of riparian habitats. Looking at the habitat types that consistently appear at the restoration sites, we can see that river widenings mainly promote young seral stages such as gravel bars with pioneer vegetation and riparian shrub (see Table 4 ). Late seral stages (riparian woodlands) are missing unless they are remnants that were formerly disconnected from the stream. The patch rich- ness metric is a diversity measure based on the presence of a habitat type regardless of the proportion of landscape occupied by the individual habitat type. As there are many species that have strict minimum habitat area requirements, it is also important to consider the area occupied by the individual habitat types. Table 4 shows that rv40% of the area in near-natural stretches is covered by amphibious habitats. In contrast, the restoration sites have a much higher percentage of either water or bare gravel bars (Emme 50%, Moesa site I 99%, Moesa site II 65%). Thus, the river widenings provide a significantly lower percentage of habitats for species that avoid amphibious ground than do the near-natural sites. At the restoration site of Aefligen (Emme), no differences in habitat occupation could be found for gravel bars with pioneer vegetation and riparian woodlands. In contrast, both restoration sites at the Moesa differ (in some respects significantly) from their near-natural reference site at the Maggia River (see Table 4 ). Thus, habitat compo- sition at the restoration site of the Emme is more natural than at the sites along the Moesa. In contrast to the landscape composition, we found distinct differences in landscape configuration between the restored sites and the near-natural references. The pattern of the widenings consists of smaller and more elongated patches, resulting in markedly higher edge densities (see Table 5 ). For the restored sites at the Emme and Moesa site II, for example, the median patch size is less than half the size of the median patch size in the corresponding near-natural reference site. Our data show that the Mean Shape Index (MSI) generally increases with decreasing naturalness, which means that the more natural a site is, the more compact and less elongated the patches are (see Table 5 ). Hence, a decrease in MSI indicates more interior habitats and fewer edge effects. Generally speaking, the restoration measures lead to a more natural habitat configuration, but the resulting pattern is patchier than the pattern of the near-natural Table 5 . Landscape configuration of the restoration sites (rs), corresponding regulated (rr) and near-natural (nr) references. Note that these are values obtained from the entire study areas, which have not been corrected to take into account the different sizes of the sites. This correction can be performed with the proposed stencil technique (see Figure 5 ) reaches. As can be seen from Table 6 , calculations at the level of habitat types ( class level) revealed the same results as those for calculations at the landscape level, namely smaller median patch size, higher edge density and mean shape index, and fewer interspersed seral stages. Landscape composition and configuration can be simultaneously assessed by means of the "Manhattan" metric ( dij), which is defined as the sum of the differences in the individual metrics. The calculated dij values for the three widening projects are visualized in Figure 4 . Overall, the restoration projects along the Emme River and at Moesa site II were rated as having closer to near-natural conditions than Moesa site I, where the restoration measures have led to only comparatively minor improvements.
Comparing Data Subsets (Clips)
When we looked at the natural reference as a whole, we found noticeable differences in the landscape configuration between the restored and near-natural reaches. We asked ourselves whether the differences would be as significant ifwe use the data subsets (clips) for comparison instead. The box plots of Figure 5 show the range of the metric values for each data subset and the value calculated for the restoration sites. For Emme and Moesa site II, we can see that the calculated metrics lie within the range of the corresponding data subset in most instances. This is especially true for Moesa site II, which matches all metrics except for edge density. The latter was still greater at this site than in the near-natural data subset. For Moesa site I, we find the same overall pattern as earlier in the comparison with the near-natural reference site as a whole. Only three out of seven metrics are within the nearnatural range, reflecting the major differences between the restoration site and the near-natural stretch.
Looking at the individual metrics in more detail, we find that the Mean Nearest Neighbor Index (MNN) and the Mean Proximity Index are within the nearnatural range for all three restoration sites. For MNN, the values even lie within the interquartile range. In contrast, the restored sites differ markedly from the near-natural sites if we compare the values of these metrics with the reference as a whole. This applies particularly to Moesa site I. In general, it seems that the differences between the restored sites and the nearnatural stretches are less profound when the data subsets are compared rather than the natural reference as a whole.
Discussion
The methodological framework presented here is an attempt to provide a method for rapidly assessing restoration measures based on readily available habitat data. The method is based on calculations of landscape metrics calculation, stencil subset sampling, and comparisons of the restored sites with regulated/near-natural references. The results are so far promising, but the following aspects should be considered before drawing final conclusions.
A Method Based on Mapping Habitat Types
In our assessment, we used habitat-type mapping, which relies on the widely acknowledged relationship between site characteristics and species abundance (Amoros 2001) . It could be argued that measuring species abundance would yield more accurate results. Although this might be the case, the following points should also be considered:
therefore, be decelerated in time despite the existence of favorable habitat conditions.
• First, the composition and configuration of habitat types reflect the potential for a typical biocoenosis to establish at a specific site. With our method, we are able to assess this potential (i.e., whether or not the observed patterns are similar to those in near-natural conditions). This is of primary interest in the evaluation of restoration projects, as restoration measures can mainly influence habitat conditions rather than species migration and colonization. The latter depends on time for colonization and on distance from seedling pools, as well as on habitat availability. Colonization by a given species can,
• Second, there is often large variability in the abundance of individual species from year to year due to factors that lie outside the usual scale and control of a river restoration project. Therefore, it is unlikely that the assessment ofindividual species can provide much information about the likely sustainability of the scheme, which is a vital consideration for restoration designers (Downs 2001 ). The alternative is to exploit the proven link between species and their physical habitats and to assess the restoration project against its provision ofa suitable habitat template (Downs 2001) . Additionally, habitat maps are readily generated and cost-efficient, which is an important aspect considering the limited budget of many restoration projects. When mapping habitat types, it is important to also map such structural and successional features as vegetation height and vegetation cover because floodplains are characterized by the presence of a wide range of successional stages due to fluvial dynamics in natural river ecosystems. Each successional stage is characterized by its own horizontal and vertical structures of plant cover, which provide different animal habitats. This structural and functional diversity determines the richness of species diversity within riparian communities. Mapping merely based on broad classes (e.g., forest, nonforest) and solely floristic characteristics does not account for this diversity. Therefore, vegetation cover and height need to be included in the mapping process. Vegetation cover can easily be mapped using air photographs ( orthophotos). However, vegetation height might need field verification, depending on the area's topography.
Many indicators used for river (restoration) assessment focus on in-stream components (Gergel and others 2002; Innis and others 2000) . Benthos, temperature, water chemistry, velocity, and so forth are important characteristics to be considered. However, an in-stream environment covers only 10-20% of the near-natural references studied. Thus, in-stream indicators are unable to assess a large portion of the floodplain. The (semi) terrestrial zone of a floodplain is generally characterized by a high habitat diversity and, consequently, high species richness, which should be considered when assessing restoration efforts. Additionally, processes in the riparian zone influence instream processes Uones and others 1999; Weller and others 1998) (and vice versa). Therefore, information on (semi)terrestrial habitat types should be included to complement existing assessment schemes.
A Formalized Assessment Based on Landscape Metrics
Our primary purpose was to generate a rapid assessment method that compares habitat properties after restoration with both the state prior to restoration and the near-natural state. To do this we calculated the landscape metrics, which is readily done once habitat maps have been acquired.
When calculating landscape metrics, it is assumed that landscape patterns can be linked to landscape functions and processes (Forman and Godron 1986; Honnay and others 2003; Lausch and Thulke 2001) . For an evaluation process, the individual metrics must be independent of each other to avoid weighting single aspects. Thus, the Pearsson correlation coefficient should ideally be less than 0.5. However, the selection of the metrics should depend not only on the correlation coefficients but also on the questions to be answered, as it is clear that each index adds additional information about the pattern of a specific site.
The potential and limitations of the use of landscape metrics have been discussed by several authors (see Gustafson 1998; McGarigal and Marks 1995; Turner and others 2001) , so only a brief comment will be made here. A major limitation is the open question of which change in metric value is ecologically significant (Turner and others 2001) . Despite this limitation, we think that every change in value toward near-natural values is a step in the right direction and that the smaller the difference between the metric values of the restored site and the near-natural reference, the greater the restoration success.
Comparing Entire Study Areas or Subset Clips
A methodological problem that occurs in many landscape studies is the comparison of study objects of different sizes (Frohn 1998; Saura and Martinez-Millan 2001) . Because we know that the size of a study region influences some landscape metrics, we propose a new method (the stencil technique) that yields samples with constant sizes and shapes. This is an important prerequisite for comparing different areas to reduce bias due to different window sizes. Because the clips are artificial subsets of the natural patterns, data interpretation requires commentary. The stencil might truncate larger patches. The fragments of patches that are cut by the stencil border can be smaller than the minimum patch size, defined in the mapping process. Therefore, we used median values instead of mean values for the interpretation of patch size, as the median is less sensitive to these artificial outliers than the mean. The data subsets allow the characterization of the natural range of variability of habitat properties (composition and configuration) found at near-natural sites. This insight into the natural range of variability ( Figure 5 ) helps in assessing whether the structural patterns found at a restoration site are within the natural range of variability of natural systems or if they differ from natural conditions (Poiani and others 2000) .
A Method Based on Comparisons of Restored and Near-Natural Sites
Near-natural stretches define the endpoint to aim for in a restoration process. Thus, reference sites are needed to assess the degree of naturalness achieved by a selected restoration project (Downs 2001; Innis and others 2000; Milner 1996 ). However, a major limitation of this study is that the assessment of the postrestoration stage is not based on comparisons with near-natural sites in situ, but on comparisons with sites that are very similar to the site under investigation (analogy conclusion). If the reference sites do not belong to the same system as the restoration sites, the most important differences between the areas need to be known and to be taken into account during the evaluation process. Thus, natural references are best interpreted as "generalized models."
Restoration of Riparian Landscapes
Widening rivers increase the diversity of riparian habitat types. Evaluations generally show that there is a good match between habitat types in the restored sites and in the corresponding near-natural references. However, the overall patch richness of the restored sites is generally lower than at the near-natural references, and the mainly young seral stages are promoted by river widenings (Table 4) . It could be argued that this is due to the age of the river widenings, as succession needs some time to develop late seral stages like shrub and woodlands. Restoration at the Emme River, for example, was finished around 10 years ago but still lacks the postpioneer stages initialized by the restoration process. The riparian woodlands found at the Emme restoration site are remnants of the situation before the restoration measures took place. However, even when there has been enough time for establishment, it is still doubtful that all of the seral stages naturally present in a floodplain will occur in the river widenings due to their limited size. This is confirmed by the metric analysis at the habitat level, which revealed a median patch size in the near-natural sites up to six times larger than that found at the present restoration sites. The sum of the mean patch sizes of each habitat class (excluding water) for the near-natural site along the Sense River is 7.5 ha. This area is one and a half times larger than the total extent of the river widening at the corresponding river widening along the Emme (5 ha). Thus, the size of the widenings does not allow the establishment of the whole range of floodplain habitats. It should also be noted that many river widenings solely open the channel but do not allow the former floodplain to be flooded. Therefore, new habitats establish in the channel where the stream velocity and scour is high. This hampers the development of late seral stages, which often develop at sites with little disturbance.
River widening generally creates a more natural landscape pattern, as exhibited in Figure 5 : In many cases, the metric values calculated for the widenings are well within the range of values calculated for the nearnatural conditions and differ considerably from the values calculated for the regulated conditions. However, some metric values still deviate from the nearnatural variability: mean shape index (Emme, Moesa site I), median patch size (Emme), and edge density (Moesa site I + II). This more complex landscape pattern of the widenings can be explained as arising from the small size of the river widenings and the human excavation and filling works during construction. These works created a non-natural mosaic of islands and channels, which still remain, as there have been no major floods since the construction was finished to establish a more natural pattern. Only along the Emme was there a brief peak discharge (470 m 3 discharge a day, with a mean discharge of 84.4 m 3 , with a biennual flood discharge of259 m 3 ), which presumably had only a minor impact on the landscape pattern.
Conclusions
Our investigations have shown that using the landscape approach described here can produce quick assessments of the restoration success of river widenings. Taking into account the limitations of the approach as described earlier, we conclude the following:
1. Reference sites, both regulated and near-natural, are prerequisites for successful assessment. The proposed stencil technique allows the restoration success to be assessed in cases where the regulated and the restored sites are much smaller in size than the corresponding near-natural reference. It allows an efficient and rapid assessment of the degree of naturalness achieved, as it readily indicates the similarities and differences among regulated, restored, and near-natural sites. The stencil method proved to be suitable for assessing to what extent a natural habitat pattern has been achieved by the restoration measures, taking into consideration the limited size of the site. Thus, a manager can check whether the restoration project has obtained a near-natural state, even if the area of the project is small due to socioeconomic constraints. However, when planning restoration measures, the size of the project must be large enough to provide sufficient space to re-establish a more natural landscape pattern. 2. Our approach is not confined to assessing the success of restoration projects along braided rivers. It is also applicable to assessing restoration projects aimed at restoring riparian landscapes along anabranching or meandering rivers. 3. (Semi)terrestrial habitat types cover a large part of the floodplain. The riparian zone therefore needs to be specially considered when assessing the success of restoration projects aiming to restore riparian landscapes. Our approach complements existing in-stream indicators and, thus, maximizes the quality of present-day assessment schemes. It allows the ecological integrity of a certain site to be assessed, which is defined as the full range of elements and processes expected in a region's natural habitat (Karr and Dudley 1981) . 4. Landscape metrics are valuable indicators for the evaluation of projects that seek to restore riparian landscapes (river widening, dam allocation, etc.), as landscape metrics are surrogates for landscape functions and offer valuable insights into the similarities and differences between the landscape patterns of restored sites and their corresponding regulated and near-natural references. The proposed core set of landscape metrics (MSI, medPS, MNN, MPI, IJI, ED, %Area, PR, see Table 3 for abbreviations) suffice to capture the principal properties of a natural riparian landscape pattern. They are intuitive and easily interpretable, which makes them easy to communicate to a wide range of stakeholders. The Manhattan metric ( d;j) allows a quick and clear rating of restoration measures, thus supporting the evaluation process and the communication of findings. 5. River widenings provide opportunities for reestablishing riparian landscapes. However, they mainly promote young seral (pioneer) stages and a more complex habitat mosaic than near-natural sites. This is due to the limited size of these widenings. Although it appears to be possible to reestablish some aspects of fluvial ecosystems, river widenings cannot replace (near-)natural ecosystems. However, the success of such restoration projects could be increased by increasing the length and width of the river widenings.
